A novel adipokine C1q/TNF-related protein 3 is expressed in developing skeletal muscle and controls myoblast proliferation and differentiation.
Several hormones and growth factors, including adipokines, play important roles during muscle development and regeneration. CTRP3, a paralog of adiponectin, is a member of the C1q and tumor necrosis factor-related protein (CTRP) superfamily. CTRP3 is a novel adipokine previously reported to reduce glucose output in hepatocytes and lower glucose levels in mice models. In the present study, we provide the first evidence for a physiological role of the CTRP3 in myogenesis using C2C12 myoblasts. CTRP3 was expressed in developing skeletal muscle tissues, and the expression level of CTRP3 was increased during myogenic differentiation of C2C12 cells. Recombinant CTRP3 (rCTRP3) promoted the proliferation of undifferentiated C2C12 myoblasts and this response required activation of the extracellular signal-regulated kinase 1/2 (ERK1/2) signaling pathway. In contrary, rCTRP3 inhibited myogenic differentiation and fusion of C2C12 cells by suppressing the expression of myogenic marker genes (myogenin and myosin heavy chain). CTRP3 mRNA expression was increased in C2C12 myoblasts treated with transforming growth factor-β3 (TGF-β3), suggesting that TGF-β3 is one of the extracellular factors regulating CTRP3 expression during myogenesis. These results indicate a novel physiological role for CTRP3 during skeletal myogenesis.